INTRODUCTION
The EM contains 80 different sorts of micro-organisms that have been collected from natural sources. The main strains of micro-organisms in EM are; lactic acid bacteria, photosynthesising bacteria, yeasts and actinomycetes. This gives some indication as to how safe EM is and the benefits brought to the health and wellbeing of plants and soil. The technology of EM was developed during the 1970's at the University of Ryukyus, Okinawa, Japan (Pham, 2004) . Studies have suggested that EM may have a number of applications, including agriculture, livestock, gardening and landscaping, composting, bioremediation, cleaning septic tanks, algal control and household uses (Higa, 1986) . The basis for using EM species of microorganisms is that they contain various organic acids due to the presence of lactic acid bacteria, which secrete organic acids, enzymes, antioxidants and metallic chelates. The creation of an antioxidant environment by EM assists in the enhancement of the solid-liquid separation, which is the foundation for cleaning water (Higa, 2003) . The EM is based on activated microorganisms i.e., photosynthetic bacteria, lactic acid bacteria, yeasts, actinomycetes, and fermenting fungi like Aspergillus and Penicillium (Higa and Wididana, 1991) . It has been reported that EM could improve crop growth and yield Current Science Perspectives 2(3) (2016) [61] [62] [63] [64] [65] [66] [67] [68] Production and characterization of organic manure from liquorice residues by increasing photosynthesis, producing bioactive substances such as hormones and enzymes, controlling soil diseases and accelerating decomposition of lignin materials in the soil (Chamberlain et al., 1997; Formowitz et al., 1997) . However, with further research its uses have been expanded to resolve some environmental issues (Osman et al., 2011; Abdelaal et al., 2013) , through which it facilitates the reuse of most waste. Amro et al., (2013) has highlighted that there is potential for compost from the waste of animals or crops from which the results are increasing yields of crops supplied with this material compared to the output of traditional organic systems. In addition EM helps to solubilise minerals, including Ca, and the Ca content can increase in plants (M. Olle, 2014) . EM improved the quality of Cash Crop transplants, because they stayed compact and stem diameter was greater. It is known that good Crop transplant quality results in higher yields (M. Olle, 2015) . Composting of rice straw using effective microorganisms as an accelerator to speed up the composting process and increased nutrients in the compost has not been well documented. Therefore, it is essential to study the effect of activated EM for production organic manure from liquorice residues. The efficiency of activated EM for the production of manure was evaluated on the basis of various physicochemical parameters during the fermentation process.
MATERIAL AND METHODS

Preparation of EM Activate
The EM stock solution is a yellowish-brown liquid; mix molasses (5 Litre) and (5 Litre) EM in water (90 Litre) and pours the mixture into a clean plastic container and store at ambient temperature. The solution is ready for use when the pH drops below 4.0, which take approximately 5-10 days, EM Activate (EMA), which activated by Iraqi Ministry of Science and Technology, Soil and water resource center, the 10 Litre of EM activate levels were prepared by mixing 0.5 Litre of molasses with small amount of water, then volume made up to 9 Litre by adding more water, and supplemented with effective microorganisms @ 5% and 2.5% concentration. For 2.5% EM, 10 Litre of EMA was prepared by 0.25 Litre of Effective microorganism + 0.5 Litre of Molasses + 9.25 Litre water. Finally, mixture was kept in dark tanks under aerobic condition for one week and at the end of fermentation the pH was 4.
Liquorice waste decomposition by EMA
Liquorice wastes were collected from Liquorice industry residual in sterile polythene bag and collected wastes were brought to Soil and water center immediately before indigenous decomposition ( Fig. 1 A-C). Ten replicates and control was prepared of 10 kg of collected wastes and mixed at a clean place which was prepared for decomposition studies. Samples were sprayed with microbial decomposition before the application of EMA. Then one liter of activated EMA culture was sprayed. The treated samples were covered with plastic cloth for decompose. Every 5 days after the EMA application the samples were observed for microbial growth and the process of decomposition. After every 15 days interval the decomposed sample was analyzed for microbial population of respective EMA members and non EMA members. At this point, the finished compost was collected, sieved and subjected to various physicochemical parameters.
Chemical analysis
Six samples were taken over an eight-week period, one initial sample before the first dose, a sample each day of the following doses and a final sample three weeks after the last dose. Five grams of compost form each replicates were dried in an oven for 24 h at 105°C (weighed and re-weighed until a constant weight). The samples were then allowed to cool at room temperature before the final weight was taken. The preparation for pH was conducted according to Page (1982) , and the pH was determined using a digital electrode pH meter. The total nitrogen was determined using the Kjeldahl method. The Total Organic Carbon (TOC) was determined by wet digestion in K2Cr2O7 with concentrated H2SO4. Briefly, samples were digested at 150°C preheated block for 30 min, and titrated for excess Cr2O2 with ferrous ammonium sulphate after cooling. The contents of the mineral elements i.e., K, Ca, Na, Mg, Mn, Zn, Cu and Fe were determined using the standard method (aqua regia digestion method) and analyzed by Atomic absorption spectroscopy (AAS). Determination of P was conducted using the In-House Method as described by Page (1982) . Data collected were analyzed using the SAS 2000 software and means were separated using the LSD method (Duncan, 1955) . Figure 2 shows the comparison of pH values of the three doses of EMA. The highest pH was in 5% and 2.5% after 6 th week of fermentation, which was 7.78 and 2.5% showed 7.63, whereas in control it was 7.75 after 6 th week of fermentation. The pH values of 6.25, 6.25 and 6.28 were recorded in control, EMA 2.5% and EMA 5%, respectively after 9 th week of fermentation. The temperature of fermented material increased significantly as the process of fermentation proceeded, which was due to heat generation from the respiration and decomposition of sugar, starch and A protein by the microorganisms. The change in pH is a good indicator that there is microbial activity in the compost pile, as a low pH denotes greater microbial activity (Namasivayam et al., 2010; 2011) . The electrical conductivity after 3 rd week of fermentation increased insignificantly (P>0.05) in treated EMA in comparison to control. The 2.5% treatment showed 33.37 (dS/M) followed by 5% treatment that was 32.55 (dS/m) and control showed 31.24 (dS/m) electrical conductivity value (Fig. 2) . The reason could be the nitrogen immobilization by EM, which resulted in reduced nitrogen availability to the organisms. As the fermentation proceeded the electrical conductivity increased and after 9 th week of fermentation it was 33.18(dS/m) and 34 (dS/m) for 2.5% and 5%,, respectively and control showed 32.1 dS/m. C/N ratio is one of the most important parameters used to assess the rate of decomposition in the composting process, since it can reflect the maturity of the composte material. Figure 2 shows the decrease in C/N values in both treatments due to the mineralization of organic matter. The initial C/N ratio for 2.5% treatment was 33.4, whereas for 5% it was 34.0 and the final values of total C/N ratio after 3 rd week of composting it was 13.8 for 2.5% treatment and 11.4 for 5% treatment and control showed 13.5 value of C/N. The C/N ratio after 6 th week was insignificant (P>0.05) and 2.5% and 5% treatment showed C/N ratio of 8.2, 9.9 respectively, which was 8.8 in control. The lowest C/N ratio versus control was in 2.5% treatment (6.5), 5% treatment showed C/N value 6.7 after the 9 th week of composting. This trend might be due to that C is a source of energy for microorganisms to build up cells. Almost all of C is absorbed by the microorganisms and transformed to CO2 during the metabolism process of the cells. The left over C was changed into membrane and protoplasm form. Throughout the composting process the organic matter is decomposed by microorganisms and organic carbon is oxidized in aerobic condition to CO2 gas and escaped in to the atmosphere and thus lower the C/N ratio. These results are line with Namasivayam (2011) . Author studies effectively decomposed by applying effective microorganisms with complete reduction of volume of wastes, development of pleasant odour and formation of finely dispersed nutritious compost with 672.0, 708.0, 2927.0, 13.02 mg/kg and 35.1% of total nitrogen, phosphorous, potassium , humic acid and organic carbon. Javaid (2011) also reported that soil organic matter, total nitrogen, alkaline hydrolysable nitrogen, available P, and available K content were higher in the EM compost plot than in the traditional compost plot in soil amendments on potted rice plants.
RESULTS AND DISCUSSION
The nutrient content for both of the treatments showed that N and K experienced an increase in the percentage at the end of composting, whereas P showed decreasing trend (Fig. 3) . The initial value of N in early composting (3 week) was 1.4% for 2.5% treatment and 1.66% for 5% treatment, which was 1.34% in control. At the end of composting (9 week) both treatments showed an increase in total N content, which was 2.94% and 2.84% in 2.5% and 5% treatment (Fig. 2) . The increase in total N may be due to the dry mass net loss as the loss of organic C in the form of CO2 during composting, In addition, the N values might also increase due to the Fig. 3 : Total nitrogen, phosphor and potassium of composted material after 3 rd , 6 th and 9 th week versus control nitrogen-fixing bacteria activity that commonly occurs at the end of composting (Mickan et al., 2009) .
The initial P value after 3 rd week was 0.05% for 2.5% treatment and 0.07% for 5% treatment, which was 0.16% in control.
The P value after 6 rd week was insignificant (P>0.05). The 2.5% and 5% treatment showed P values of 0.06%, 0.16%, respectively, which was 0.21% in control. The lowest increase in P versus control was in 2.5% treatment (0.09%) and 5% treatment showed 0.13% P value after the 9 th week of composting. The loss of P during the composting process is possibly due to the leaching of P in the soluble organic solute (Janas, 2009) .
The initial value of the K after 3 th week was 1.3% for 2.5% treatment and 1.4% for 5% treatment. The 5% treatment showed the highest values of K after 6 th and 9 th week of composting, which were 2.1% and 2.0%, respectively. At the end of the composting period, the K value in 5% treatment was 2.0%, while it was insignificant (P>0.05) in 2.5% treatment and control showed K value of 1.5% and 1.5%, respectively. K is known as the element that is easily leached out, however, K plays an important role in plant growth where its function is to increase the elongation of the root, control ion balance, improve protein synthesis, enhance enzymatic reactions, improve the photosynthesis process and development (Javaid, 2006; Javaid et al., 2008) . The data recorded for macronutrients i.e., Na, Mg and Ca after 9 th week of fermentation was significant (P>0.05) as compared to control (Fig.  4) . The Na for 5% treatment was recorded to be 1435 mg kg −1 followed by 2.5% treatment 1480 mg kg −1 , whereas it was 523.86 mg kg −1 in control. It can be conclude that EMA had a positive influence on Na increment. The Na value after 6 th week was recorded to be 1480 mg kg −1 and 1358 for 5% and 2.5% treatments, respectively, whereas control showed Na value of 1290.3 mg kg −1 . Also the data recorded for Mg after 3, 6 and 9 th week of fermentation was insignificantly (P<0.05) different from control in sample treated with EM. The Mg contents in 5% treatment were versus control was 5% treatment showed 4547.1 mg kg −1 , whereas it was 4947.9 mg kg −1 in 2.5% treatment after 3 rd week of composting. After the 6 th week the 5% treatment showed 6430.3 mg kg −1 followed by control 6768.3 mg kg −1 , whereas it was 5285 mg kg −1 in 2.5% treatment and after 6 th week of fermentation is effect was insignificant.
The Ca values changed insignificantly after 3 rd week of composting, whereas after 6 th and 9 th week the Ca contents were found to be significantly different in EM treated samples versus control. The Ca value after 9 th week was significant (P>0.05), 5% treatment showed Ca of 38386.6 mg kg −1 compared with control 34496.6 mg kg−1, which was 33976.6 mg kg −1 in 2.5% treatment. The highest increase in Ca versus control was recorded for 5% EM treatment (38703 mg kg −1 ) after the 6 th week of composting. The enhancement effect of EM on alleviating the detrimental effect during fermentation on compost minerals content may be attributed to the fact that EM have beneficial effect on lowering pH, and increasing the Fig. 4 : Total sodium, calcium and magnesium of composted material after 3 rd , 6 th and 9 th week versus control uptake of water and nutrients, and enhancing the fertility (Vetayasuporn, 2004; Formowitz et al., 2007) .
The micronutrients content in both of the treatments showed an increase in the amount of minerals except Zn (Figs. 5 and 6 ). The initial (3 week) value for Zn was 49.2 mg kg −1 for 2.5% treatment and 38.03 mg kg −1 for 5% treatment (Fig. 5 ). The final (9 week) Zn value for 2.5% treatment was 78.44 mg kg −1 and 50.86 mg kg −1 for 5% treatment. For Mn, composting with 5% EM treatment showed value of 65.16 mg kg −1 , which increased as the composting process proceeded and was recorded to be 227.31 mg kg −1 (Fig. 5 ) after 9 th week. Whereas for 2.5% EM treatment, the initial value was 93.07 mg kg −1 and increased to 247.85 mg kg −1 at the end of composting.
The increasing trend for Cu was also observed, the initial value of 19.77 mg kg −1 in 2.5% EM treatment and 19.91 mg kg −1 for 5% treatment increased to 24.36 mg kg −1 for 2.5% and 22.96 mg kg −1 for 5% treatment (Fig. 5) . The Fe value after 9 th week was also found to be significantly (P>0.05) different from control. The 5% EM treatment showed Fe value of 34 mg kg -1 and it was 32.1 mg kg −1 in control, which was 33.18 mg kg −1 in 2.5% EM treated sample. The highest increase in Fe versus control was recorded for 5% EM treatment after the 9 th week of composting, while the lowest Fe value versus control was in 5% EM treatment after the 3 rd week (Fig. 6) .
The accumulation of micronutrient increased during composting, except for Zn whereas the values decrease proportional to the time, Zn is important in microbiological growth, its attacked from microorganisms when be available. This result was concluded that the stability of bio-solid compost can be correlated with the accumulation of heavy metals and nutrients, and, thus extractability and exchangeability of heavy metals. This happened due to the final resultant compost still being high in moisture content, which encourages the leaching process to occur, which also increased the solubility of metals, including metallic microelements. Compost usually contains heavy metals based on their initial raw material. Zn, Cu, Mn and Fe are useful as trace elements for crop growth. However, constant and intense application of organic compost containing heavy metals will lead to accumulation in the soil and an increase in toxicity (Tang, 2009 ).
CONCLUSIONS
In present study production of manure using EM had been the quantity and method of application in simple quality and tools, by lack of research efforts and suitable recommendations, the usage of EM is not wide spread among the researchers and farmers. A significant difference between treated and control was recorded in composted material. The application of EMA in compost increased the macro and micronutrient content. The pH, EC and C/N ratio, macro and micronutrients affected positively as a result of composting with activated EM. The minerals such as N, P, K, Na, Ca, Mg Fe, Mn and Cu, content released considerably in EM treated samples as compared to control. However, all of the micronutrient values are below the standard limit of heavy metals in compost. The benefits of EM are understood well in the field of agriculture and in reduction of environmental pollution. But the scientific data Fig. 5 : Total manganese, zinc and copper of composted material after 3 rd , 6 th and 9 th week versus control base to develop knowledge and bring into practice is scanty and hence this is the need to make unrelenting efforts to prove its beneficial effect to augment agricultural productivity in a sustainable manner and also to address environmental issues threatening the world. Effect of soil type, applications of chicken manure and effective microorganisms on corn yield and Microbial properties of acidic wetland soils in Indonesia. Soil Sci Plant Nutr 51, 689-691. Tang, J., Niu, X., Sun, Q., Wang, R., 2009. Bioremediation of petroleum polluted soil by combination of Rye grass with effective microorganisms. Environmental science and information application 2, 51-54. 
